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(54) Signal processing device and method 

(57) A signal processing device detects whether a 
video signal is derived from a source which has been 
subjected to pull-down processing, e.g. 3:2 pull-down. 
The signal processing device includes a comparison 
portion (11) and a detection portion (12) in which fields 
constituting a signal source are successively inputted, 



two fields are compared with each other, and it is judged 
whether or not there is a motion between the two fields. 
A logic block (14) shifts a state on the basis of a judge- 
ment result as to whether or not there is a motion in the 
detection portion and controls judgement characteris- 
tics of the detection portion (13) on the basis of the shift- 
ed state. 



FIG. 4 
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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 5 

[0001] The present invention relates to a signal 
processing device and a signal processing method. 

2. Description of the Related Art to 

[0002] In the case where an image formed for a movie 
is broadcasted in television broadcasting, it is necessary 
to convert a picture recorded on a film (film source) of 
the movie into an NTSC signal. In general, while a film is 
source of a movie or the like has 24 frames per second, 
an NTSC television system has 30 frames per second 
(60 fields per second), and the conversion is needed 
from this. As a conversion method, there is a frame 
number converting processing such as "3-2 pull-down 20 
(3:2 pull-down)" processing for converting a film source 
of 24 Hz into an NTSC signal of 60 Hz. 
[0003] Specifically, the 3-2 pull-down processing is 
such processing that in continuous two frames of the 
film source, the first frame is read out as three fields of 25 
video signals, the next frame is read out as two fields, 
and such readout operation is repeated. For example, 
as shown in FIGS. 8A to 8B, three fields A, A\ A are 
read out as video signals from a first frame of an original 
film source (Original Film Source 24Hz-Progressive), 
and two fields B and B' are read out as video signals 
from a next frame of the original film source. In this way, 
in the 3-2 pull-down processing, continuous fields hav- 
ing the same image content are read out as 3, 2, 3, 2, 
3 ■•• fields as video signals. This is different from normal 
NTSC signals having different motion phases among all 
fields. 

[0004] Incidentally, as a method of converting a pic- 
ture recorded on a film source into an NTSC signal, 
there is also a method of repeating each frame three 
times, or a method of removing a field every other frame. 
[0005] There are many devices for subjecting an NT- 
SC signal to a signal processing. For example, a scan- 
ning line number doubling device is a signal processing 
device which can subject the NTSC signal to a scanning 
line doubling processing. On the other hand, as the NT- 
SC signal, there are a normal NTSC signal and an NTSC 
signal subjected to the 3-2 pull-down processing as de- 
scribed above. From this, it is important to previously 
know (detect) whether the signal inputted to the signal 
processing device is the normal NTSC signal or the sig- 
nal subjected to the 3-2 pull-down processing, in order 
to realize an optimum signal processing. 
[0006] As methods for detecting an NTSC signal 
(hereinafter referred to as a 3-2 pull-down source) gen- 
erated from a film source, there is such a method that 
motion detection is made when the source is inputted 
and it is classified as the 3-2 pull-down source. Such a 



method is a complicated one requiring an extremely 
large logic. 

[0007] Inmost of these methods, various kinds of 
block matching methods are used in which not only an 
input of a source is detected, but also a motion vector 
is added to each object of a picture. Besides, although 
there are various applications, there is only one flag in- 
dicating that the input source is the 3-2 pull-down source 
and the phase of a current field is required. 
[0008] Besides, in the foregoing methods, there are 
problems as follows: 

[0009] In an application in which the motion vector is 
not used except at the detection of the 3-2 pull-down 
source and the detection of the phase of a current field 
in the sequence of the 3-2 pull-down source, a logicgate 
becomes very expensive in the foregoing block match- 
ing. 

[001 Of Besides, in order to detect the motion vector, 
that is, in order to detect the 3-2 pull-down sequence 
and the signal of the phase of the current field in the 
sequence, various kinds of post-processings become 
necessary. 

[001 1] Besides, the detection speed of a present sys- 
tem depends on the speed of convergence of the motion 
vector. This is contrary to the reliability of the motion vec- 
tor 

SUMMARY OF THE INVENTION 

[0012] Embodiments of the present invention seek to 
provide a signal processing device in which its structure 
is made simple and a source subjected to a pull-down 
processing can be detected at high precision, and a sig- 
nal processing method. 

[0013] A signal processing device of the present in- 
vention includes motion judgement means in which 
fields constituting a signal source are successively in- 
putted, two fields are compared with each other, and it 
is judged whether or not there is a motion between the 
two fields, and state shift means for shifting a state on 
the basis of a judgement result of the motion judgement 
means and for controlling judgement characteristics of 
the motion judgement means on the basis of the shifted 
state. 

[0014] In the signal processing device having the 
structure like this, the fields constituting the signal 
source are successively inputted, two fields are com- 
pared with each other, and it is judged by the motion 
judgement means whether or not there is a motion be- 
tween the two fields, and further, the state is shifted on 
the basis of the judgement result of the motion judge- 
ment means, and the judgement characteristics of the 
motion judgement means are controlled by the state 
shift means on the basis of the shifted state. 
[0015] By this, in the signal processing device, the 
motion judgement means having the judgement charac- 
teristics controlled to become optimum in accordance 
with the inputted field judges whether or not there is a 
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motion between two fields. 

[0016] A signal processing method of the present in- 
vention includes a motion judgement step in which fields 
constituting a signal source are successively inputted, 
two fields are compared with each other, and it is judged 
by judgement means whether or not there is a motion 
between the two fields, and a state shift step of shifting 
a state on the basis of a judgement result at the motion 
judgement step and controlling judgement characteris- 
tics of the motion judgement means on the basis of the 
shifted state. 

[0017] By this, in the signal processing method, the 
motion judgement means having the judgement charac- 
teristics controlled to become optimum in accordance 
with the inputted field judges whether or not there is a 
motion between two fields. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] For a better understanding of the present in- 
vention, reference will now be made by way of example, 
to the accompanying drawings, in which: 

FIGS. 1 A and 1B are views used for explaining the 
principle of detecting the kind of a field in a 3-2 pull- 
down source according to the present invention; 
Fig. 2 is a view used for explaining the principle of 
detecting the kind of a 3-2 pull-down source accord- 
ing to an embodiment of the present invention; 
FIG. 3 is a block diagram showing a case in which 
an illustrative signal processing device to which the 
present invention is applied outputs film source de- 
tection information as a detection result and outputs 
a current field phase; 

FIG. 4 is a block diagram showing a specific struc- 
ture of the foregoing signal processing device; 
FIG. 5 is a view showing states in which a logic block 
of the foregoing signal processing device is shifted 
in accordance with an input source; 
FIGS. 6A to 6C are views showing threshold values 
which are used for motion judgement in a detection 
portion of the foregoing signal processing device 
and are different from each other according to the 
states; 

FIG. 7 is a view showing the relation between a pat- 
tern inputted from a memory to a logic block and a 
load value outputted from the logic block according 
to the pattern in the foregoing signal processing de- 
vice; and 

FIGS. 8A and 8B are views used for explaining a 
3-2 pull-down processing. 

DETAILED DESCRIPTION OF THE ILLUSTRATIVE 
EMBODIMENTS 

[0019] Embodiments of the present invention will be 
described in detail with reference to the drawings. 
[0020] As shown in FIGS. 1A and 1B, phases of pre- 



determined fields in a five-field period of an NTSC signal 
(hereinafter referred to as a 3-2 pull-down source) in 
which an input source is subjected to a 3-2 pull-down 
(also called a 2-3 pull-down) processing, are defined as 

5 n 0 n , "1", "2", n 3 n , and "4", and this can be obtained as 
field information. That is, as shown in FIGS. 1A and 1B, 
three fields A, A', and A read out as video signals from 
a first frame of a film source are respectively defined as 
phases M 0 n , "I", and "2", and two fields B' and B read 

10 out as video signals from a next frame of the film source 
are respectively defined as phases "3" and "4". By this, 
a sequence is divided into a sequence made of five 
fields. The fields are detected as the phases defined like 
this from the inputted 3-2 pull-down source, and the 

15 phase information can be outputted as the field informa- 
tion. 

[0021] As shown in FIG. 2, it is possible to detect the 
3-2 pull-down source by detecting that motion phases 
exist between two fields delayed by two fields. Here, the 

20 relation between fields delayed by two fields is the rela- 
tion between adjacent odd fields or adjacent even fields. 
[0022] As to the detection, specifically, "1" is marked 
in the case where there is a motion between fields hav- 
ing the relation of a delay of two fields, and "0" is marked 

25 in the case where there is no motion, that is, in the case 
of a standstill. The 3-2 pull-down source is identified on 
the basis of the detection result of "1" and "0". That is, 
as a pattern as shown in FIG. 2, in the case where a 
pattern of "1", "1", "O", "1", "1" is obtained, it is possible 

30 to recognize that the input source is the 3-2 pull-down 
source. Here, it is assumed that "1" and "0" determined 
in accordance with the existence of a motion and the 
nonexistence of a motion after two fields are compared 
with each other are made to correspond to a current field 

35 (input field) and are marked. Incidentally, it is needless 
to say that "1" and "0" are not restricted to the case 
where they are made to correspond to the current field. 
[0023] Hereinafter, as the embodiment of the present 
invention, an illustrative signal processing device to 

40 which the present invention is applied will be described. 
The signal processing device has a function to identify 
whether the input source is a 3-2 pull-down source or a 
normal NTSC signal (hereinafter referred to as an NTSC 
camera source) which is not subjected to the 3-2 pull- 

45 down processing. Besides, the signal detection device 
has a function to detect a phase as information of a cur- 
rent field with respect to a 3-2 pull-down sequence. As 
a result of such functions, as shown in FIG. 3, the signal 
processing device 10 externally outputs a film source 

so detection signal as information of the existence or non- 
existance of detection of a film source, or externally out- 
puts current field phase information as information of the 
phase of the current field. 

[0024] The signal detection device 10 is specifically 
55 constructed as shown in FIG. 4. The signal detection 
device 10 includes a comparison portion 11 , a detection 
portion 12, a memory 13, a logic block 14, a phase gen- 
eration portion 15, and a timing generator 16. 
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[0025] In this signal processing device 10, the com- 
parison portion 11 and the detection portion 12 consti- 
tute motion judgement means in which fields constitut- 
ing a signal source are successively inputted, two fields 
are compared with each other, and it is judged whether 
or not there is a motion between the two fields, and the 
logic block 14 constitutes state shift means for shifting 
the state on the basis of a judgement result of the motion 
judgement means and for controlling judgement char- 
acteristics of the motion judgement means on the basis 
of the shifted state. 

[0026] Specifically, the comparison portion 11 is a 
comparison portion which compares two fields in a unit 
of predetermined pixel blocks, compares the identity be- 
tween pixel blocks, and counts in accordance with the 
existence or nonexistence of the identity. The detection 
portion 12 is a judgement portion which compares a 
count value in the comparison portion 11 with a thresh- 
old value, and judges, based on the comparison result, 
whether or not there is a motion between the two fields. 
The logic block 14 controls the threshold value of the 
judgement characteristics of the detection portion 12 on 
the basis of the shifted state. Hereinafter, the respective 
portions of the signal processing device 10 will be spe- 
cifically described. 

[0027] The comparison portion 11 makes a compari- 
son between two fields as described above. Specifically, 
a comparison is made for respective pixels, and bits as 
pixel information are compared. The comparison of bits 
for the respective pixels is specifically made by upper 
six bits. Then, the comparison is made such that a pre- 
determined pixel block (one block includes seven pixels) 
is dealt with as one unit, and this is compared. By this, 
in the case where the block of seven pixels is different 
between two fields, the comparison portion 11 adds one 
in a motion indicator. The motion indicator is basically a 
counter. The comparison portion 11 makes a compari- 
son as to seven different pixel blocks of the whole field. 
A count value as the comparison result of the compari- 
son portion 11 is outputted to the detection portion 12. 
[0028] Here, a comparison timing between two fields 
in the comparison portion 11 is based on a timing signal 
outputted from the timing generator 1 6. The general op- 
eration of the timing generator 16 is first explained, and 
the output of the timing signal to the comparison portion 
11 is explained. 

[0029] The timing generator 16 supplies a variety of 
timing signals to various blocks. The timing generator 
16 generates a variety of timing signals on the basis of 
a vertical pulse VD and a horizontal pulse HD. Besides, 
the timing generator 1 6 generates the timing signals us- 
ing current phase information outputted from the phase 
generation portion 15. This is because as described lat- 
er, most determination by the logic block 1 4 is made only 
once in five fields. 

[0030] In the timing generator 16 like this, the output 
of the timing signal to the comparison portion 11 is made 
such that the comparison is made only in the center re- 
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gion of a field picture in the comparison portion 1 . This 
is because there is a possibility that a character or an 
image which is not a 3-2 pull-down sequence is over- 
lapped at the lower portion or the right side of the field 
5 picture. For example, the character or the image which 
is not the 3-2 pull-down sequence includes subtitles and 
other messages. 

[0031] The detection portion (or decoding portion) 12 
sets a flag to the inputted field on the basis of the corn- 
to parison result (count value) of the comparison portion 
11. In the case where an inputted field has a motion 
phase in relation to a field of a comparison object de- 
layed by two fields, the detection portion 12 sets a flag 
of *T to the inputted field, and in the case where an in- 

15 putted field has the same phase as a field of a compar- 
ison object delayed by two fields, the detection portion 
sets a flag of "0" to the inputted field. The determination 
of the flag in the detection portion 12 is made by com- 
parison between the count value as the comparison re- 

20 suit from the comparison portion 11 and the predeter- 
mined threshold value as the judgement characteristics. 
Setting of the predetermined threshold value is changed 
in accordance with the state shift of the logic block 14, 
and this will be described in detail later. 

25 [0032] Besides, the detection portion 12 determines 
whether or not there is a motion between the fields as 
described above, on the basis of the state of the detec- 
tion portion 12 and two states to the phase in the 3-2 
pull-down sequence judged by the detection portion 12. 

30 [0033] FIG. 5 shows states in which the detection por- 
tion 12 is put. As shown in FIG. 5, the operation of the 
detection portion 2 is basically shifted among three 
states 0 to 2, and is shifted among the three states 0 to 
2 in accordance with conditions. In the detection portion 

35 12, the threshold value is controlled in accordance with 
the state, and the comparison with the count value from 
the comparison portion 11 is made by different threshold 
values in the respective states. Like this, the improve- 
ment of the detection precision of the 3-2 pull-down 

^o source is realized by comparing the threshold value in 
accordance with each of the plurality of states with the 
count value from the comparison portion 11. Here, the 
state is determined by the state setting of the logic block 
14. The determination will be described later in detail. 

45 [0034] The state 0 is a state in which the 3-2 pull-down 
source is not detected (recognized). 
[0035] The state 1 is a state in which the 3-2 pull-down 
source is detected. In the case where it is detected in 
the state 0 that the current sequence of five fields is the 

50 3-2 pull-down source, the state 0 is shifted to the state 1 . 
[0036] The state 2 is a state shifted from the state 1 
in the case where although the 3-2 pull-down source 
was detected in a recent path, the 3-2 pull-down source 
is not detected in the current five field sequence. Here, 

55 there is no shift from the state 0 to the state 2. 

[0037] In the respective states like this, the detection 
portion 12 compares the threshold value corresponding 
to each of the states with the count value in the compar- 
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ison portion 1 , and detects (judges) the motion between 
fields on the basis of the comparison result. The thresh- 
old values in the respective states are controlled as 
shown in FIGS. 6A to 6C. In the state 0, the threshold 
value is as shown in FIG. 6A, in the state .1 , the threshold 
value is as shown in FIG. 6B, and in the state 2, the 
threshold value is as shown in FIG. 6C. A specific de- 
scription will be given below. 

[0038] The case of the state 0 is a case where the 
input sequence is not yet recognized as the 3-2 pull- 
down sequence, and the threshold value is made an ex- 
treme value to reduce erroneous detection. Specifically, 
the threshold value for detecting the existence of a mo- 
tion is made a maximum threshold value Y 0 , and the 
threshold value for still detection (detection of nonexist- 
ence of motion) is made a minimum threshold value Xq. 
For example, such a threshold value can be called a pre- 
dictive weighted threshold value (Predictive Weighted 
threshold). 

[0039] By the control of the threshold value like this, 
in the case where the level (count value) of the motion 
indicator (comparison portion 1 ) is lower than the thresh- 
old value Xq, it is determined that the field is a still field. 
Besides, in the case where the level of the motion indi- 
cator exceeds the threshold value Y 0 , it is determined 
that the field is a motion field. When the level of the mo- 
tion indicator is between the threshold value Xq and the 
threshold value Y 0 , it is determined that the field is inef- 
fective. Incidentally, as described later, since the detec- 
tion of the signal source is made in the unit of the de- 
tection result of motion of five fields, in the input se- 
quence, it is not detected as the film source till at least 
five fields are, again effective. 
[0040] Besides, the case of the state 1 is a case in 
which the input sequence is recognized as the 3-2 pull- 
down sequence, and the threshold value is determined 
in accordance with the phase of the current field in the 
3-2 pull-down sequence. Incidentally, also in the case 
of the state 2, it is determined in accordance with the 
phase of the current field. 

[0041] In the case of the state 1 , and in the case where 
the input field is the phase 2, as shown in FIG. 6B, the 
threshold value is determined to be a threshold value 
smaller than the threshold value Y 0 of the case of the 
state 0. In the case where the determination is made in 
this way, it is detected that there is no motion between 
two fields in the case where the level of the motion indi- 
cator is smaller than the threshold value , and if larger, 
it is detected that there is a motion between two fields. 
[0042] Besides, in the state 1 , in the case where the 
input field is one other than the phase 2, that is, in the 
case of the phase 0, 1, 3 or 4 , the threshold value is 
determined to be a threshold value greatly smaller 
than Y v Like this, the threshold value as to the phase 2 
is made the threshold value Y-, , and the threshold value 
as to the phase other than the phase 2 is made the 
threshold value X 1 greatly smaller than the threshold 
value Y 1( which is adopted in order to strength the re- 



sistance to noise by, under the prediction of existence 
that there is no motion between two fields, changing the 
threshold value in accordance with the motion detection. 
[0043] Here, the phase used for selection of the 

5 threshold value is an output value of the phase genera- 
tion portion 1 5 described later in detail, and the detection 
portion 12 controls the threshold value in accordance 
with the phase 2 generated by the phase generation por- 
tion 15 and the phase other than the phase 2. 

10 [0044] In the case of the state 2, although the thresh- 
old value setting system is used similarly to the state 1 , 
the level of the threshold value is made a minimum val- 
ue, and specifically, as shown in FIG. 6C, threshold val- 
ues X 2 and Y 2 are determined to be close to the sub- 

15 stantially center value. 

[0045] As described above, in the detection portion 
12, the threshold value is controlled for each state, and 
the set threshold value and the level (count value) from 
the motion indicator (comparison portion 1 ) are com- 

20 pared with each other. The result of a motion field or a 
still field as the comparison result is stored in the mem- 
ory 13 from the detection portion 12. Specifically, the 
motion field is stored as a bit of "1", and the still field is 
stored as a bit of "0° in the memory 13. The memory 13 

25 is, for example, a 10-bit memory, and stores the output 
from the detection portion 12 in a unit of 10 bits. Then, 
the value stored in the memory 13 is read out by the 
logic block 14. 

[0046] The state of the logic block 14 is shifted in ac- 
30 cordance with the input source. The logic block 14 out- 
puts the threshold value to the detection portion 12 in 
accordance with the shifted state. The logic block 14 op- 
erates as follows: 

[0047] The logic block 1 4 reads out, from the memory 
35 13, motion information (detection result of the detection 
portion 2) of the last five fields at intervals of five fields. 
The logic block 14 compares the motion information 
(pattern) of the last five fields with a predetermined pat- 
tern, and determines the threshold value to be trans- 
40 ferred to the detection portion 12 and the load value to 
the phase generation portion 1 5 on the basis of the com- 
parison result. 

[0048] For example, the operation of the logic block 
14 in the case where the state is determined is as fol- 
45 lows: 

[0049] First, the logic block 14 starts from the state 0 
by resetting. Then, in the case where the motion infor- 
mation becomes "11011", specifically, in the case where 
the motion information as to five fields becomes two 

50 consecutive patterns, that is, in the case where the mo- 
tion information as to ten fields becomes "1101111011", 
the state 1 is set from the state 0. 
[0050] In the case where the motion information (pat- 
tern) read out from the memory 13 remains the pattern 

55 of "11011", the logic block 14 keeps the state 1. Then, 
the field is made a motion field, and in the case where 
such a pattern is not adapted, the logic block 14 sets the 
state 2. In the state 2, the logic block 14 sets the thresh- 
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old value to the substantially center value as described 
above. Then, the logic block 14 makes a detection of a 
state in a predetermined time from the shift to the state 
2, in which it becomes the state 1 . Specifically, the pre- 
determined time is, for example, 5.25 seconds, and in 
the case where the logic block 14 again detects ten 
fields of the pattern of "11011" in 5.25 seconds, it again 
sets the state 1, and in the case where ten fields of the 
pattern of "11011" can not be detected in 5.25 seconds, 
the state 0 is set. 

[0051] Like this, in the state 1 , when the motion infor- 
mation (pattern) of fields does not conform to a prede- 
termined pattern, the state does not immediately return 
to the state 0, but the state 2 is once set, and in the case 
where the motion information does not conform to it in 
the end after waiting of a predetermined time, the state 
returns to the state 0, so that such a case is prevented 
that the state 1 is shifted to the state 0 by erroneous 
detection. 

[0052] The logic block 14 shifts the state in accord- 
ance with the input source in this way, and outputs the 
information as to whether or not the input source is the 
3-2 pull-down source to the outside. 
[0053] The value of the logic block 14 for shifting the 
respective states is used as a reset value in the phase 
generation portion 15. The operation of the phase gen- 
eration portion 15 is as follows: 
[0054] The phase generation portion 15 starts count- 
ing at the time of the start of each field, and is basically 
a counter of 0 to 4. That is, the counting starts at the 
start of each field. When the phase reaches "5", the 
phase generation portion 15 loads the phase value de- 
tected by the logic block 1 4 as a reset value. The relation 
between the pattern detected by the logic block 14 and 
the reset value (load value) is as shown in FIG. 7. Inci- 
dentally, in the phase generation portion 15, when the 
phase reaches "5", the reset value is loaded from the 
logic block 14, so that the count state of "5" does not 
exist in the phase generation portion 15. 
[0055] The phase value outputted from the phase 
generation portion 1 5 is outputted to the outside as the 
phase information which indicates the kind of the field 
of the current field, and is used as the information for 
selection of the threshold value in the detection portion 
12 as described above. 

[0056] The signal detection device 10 is constructed 
as described above, detects the 3-2 pull-down source 
and the phase in the 3-2 pull-down source, and outputs 
the information to the outside. Then, the signal detection 
device 10 can detect the 3-2 pull-down source and the 
phase by the simple method, so that the following par- 
ticulars can be realized. 

[0057] It is possible to realize a simple television film 
detector integrated in an LSI, which supplies reliable 
and accurate television film information. 
[0058] Besides, the phase of a current television film 
sequence can be recognized by an image up converter, 
and high quality image reproduction is made possible. 
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[0059] Besides, in an MPEG (Moving Picture Experts 
Group) coder and telecine applications such as other 
applications , the coder can satisfactorily recognize the 
input signal sequence. 

5 [0060] Besides, an error in the phase of a telecine se- 
quence can be immediately detected, and is corrected 
to information from the illustrative signal detection de- 
vice to which the present invention is applied. 
[0061] Besides, since the detection of the 3-2 pull- 
to down source is made at a relatively low speed, the de- 
tection characteristics can be improved, 
[0062] Besides, after the 3-2 pull-down source is de- 
tected, the phase change can be correctly detected. 
[0063] As described above, according to the illustra- 

15 tive signal processing device of the present invention, 
fields constituting a signal source are successively in- 
putted, two fields are compared with each other, the mo- 
tion judgement means judges whether or not there is a 
motion between the two fields, and the state is shifted 

20 on the basis of the judgement result of the motion judge- 
ment means, and further, the judgement characteristics 
of the motion judgement means is controlled by the state 
shift means on the basis of the shifted state, so that it is 
possible to judge whether or not there is a motion be- 

25 tween two fields by the motion judgement means having 
the judgement characteristics controlled to become op- 
timum in accordance with the inputted field. 
[0064] By this, since the judgement characteristics 
are controlled to become optimum in accordance with 

30 the inputted field, the judgement as to whether or not 
there is a motion becomes resistant to noise. 
[0065] Besides, for example, it becomes possible for 
the signal processing device to identify the kind of a field 
and the kind of a signal source on the basis of the judge- 

35 ment result of the motion. 

[0066] Besides, the illustrative signal processing 
method of the present invention includes a motion 
judgement step in which, fields constituting a signal 
source are successively inputted, adjacent odd or even 

40 fields are compared with each other, and judgement 
means judges whether or not there is a motion between 
the odd or even fields, and a state shift step in which a 
state is shifted on the basis of a judgement result at the 
motion judgement step, and judgement characteristics 

45 of the motion judgement means are set on the basis of 
the shifted state, so that it is possible to judge whether 
or not there is a motion between the two fields by the 
motion judgement means having the judgement charac- 
teristics controlled to become optimum in accordance 

50 with the inputted field. 

[0067] By this, since the judgement characteristics 
are controlled to become optimum in accordance with 
the inputted field, the judgement as to whether or not 
there is a motion becomes resistant to noise. 

55 [0068] Besides, for example, by the signal processing 
method, it becomes possible to identify the kind of a field 
and the kind of a signal source on the basis of the judge- 
ment result of the motion. 
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Claims 

1 . A signal processing device comprising: 

motion judgement means in which fields con- 5 
stituting a signal source are successively input- 
ted, two fields are compared with each other, 
and it is judged whether or not there is a motion 
between the two fields; and 
state shift means for shifting a state on the ba- io 
sis of a judgement result of the motion judge- 
ment means and for controlling judgement 
characteristics of the motion judgement means 
on the basis of the shifted state. 

15 

2. A signal processing device according to claim 1, 
wherein 

an NTSC signal subjected to a 3-2 pull-down 
processing in which a relation having a motion 20 
and a relation having no motion between two 
fields different from each other in time occur at 
intervals of five periods, is inputted as the signal 
source, and 

the signal processing device comprises signal 25 
identification means for identifying five kinds of 
fields and a kind of the signal source on the ba- 
sis of the judgement result of the motion judge- 
ment means. 

30 

3. A signal processing device according to claim 1, 
wherein the motion judgement means compares , 
as the two fields , adjacent odd fields or adjacent 
even fields. 

35 

4. A signal processing device according to claim 1, 
wherein 

at least an NTSC signal subjected to a 3-2 pull- 
down processing is inputted as the signal 40 
source, and 

the state shift means makes a shift between a 
first state of a case where the signal subjected 
to the 3-2 pull-down processing is inputted and 
a second state of a case where a signal other 45 
than the signal subjected to the 3-2 pull-down 
processing is inputted, and produces the judge- 
ment characteristics for the signal subjected to 
the 3-2 pull-down processing in the first state, 
and the judgement characteristics for the signal 50 
other than the 3-2 pull-down signal in the sec- 
ond state. 

5. A signal processing device according to claim 1 , 
wherein 55 

an NTSC signal subjected to a 3-2 pull-down 
processing in which a relation having a motion 



and a relation having no motion between two 
fields different from each other in time occur at 
intervals of five periods, is inputted as the signal 
source, and 

the state shift means produces the judgement 
characteristics corresponding to existence of a 
motion by predicting acquisition of a judgement 
result that there is a motion in the judgement 
means, and produces the judgement charac- 
teristics corresponding to nonexistence of a 
motion by predicting acquisition of a judgement 
result that there is no motion in the judgement 
means. 

6. A signal processing device according to claim 1 , 

wherein the motion judgement means in- 
cludes: 

a comparison portion for comparing the two 
fields in a unit of predetermined pixel blocks, 
comparing identity between pixel blocks, and 
counting according to whether or not the iden- 
tity exists; and 

a judgement portion for comparing a count val- 
ue in the comparison portion with a threshold 
value, and judging whether or not there is a mo- 
tion between the two fields on the basis of the 
comparison result, and 

wherein the state shift means controls the 
threshold value as the judgement characteris- 
tics of the judgement portion on the basis of the 
shifted state. . 

7. A signal processing device according to claim 6, 
wherein 

at least an NTSC signal subjected to a 3-2 pull- 
down processing in which a relation having a 
motion and a relation having no motion be- 
tween two fields different from each other in 
time occur at intervals of five periods, is input- 
ted as the signal source, 
the state shift means shifts the state among an 
initial state in which a signal other than the sig- 
nal subjected to the 3-2 pull-down processing 
is inputted, a first state which is shifted from the 
initial state and in which the signal subjected to 
the 3-2 pull-down processing is inputted, and a 
second state which is shifted from the first state 
and in which when the signal subjected to the 
3-2 pull-down processing is inputted in a defi- 
nite time from the shift from the first state, the 
second state returns to the first state, and when 
the signal subjected to the 3-2 pull-down 
processing is not inputted in the definite time 
from the shift from the first state, the second 
state shifts to the initial state, and 
by the state shift means, in the initial state, a 
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threshold value for judgement of existence of 
the motion between the two fields is made 
large, and a threshold value for judgement of 
nonexistence of the motion between the two 
fields is made small, in a case of the first state, 5 
a threshold value for judgement of existence of 
the motion is made small when acquisition of a 
judgement result of existence of the motion be- 
tween the two fields is predicted, and a thresh- 
old value for judgement of nonexistence of the 10 
motion is made large when acquisition of a 
judgement result of nonexistence of the motion 
between the two fields is predicted, and in a 
case of the second state, a threshold value for 
judgement of existence of the motion is made 15 
smaller than that of the initial state and is made 
larger than that of the first state when acquisi- 
tion of a judgement" result of existence of the 
motion between the two fields is predicted, and 
a threshold value for judgement of nonexist- 20 
ence of the motion between the two fields is 
made larger than that of the initial state and is 
made smaller than that of the first state when 
acquisition of a judgement result of nonexist- 
ence of the motion between the two fields is 25 
predicted. 

8. A signal processing device according to claim 1, 
wherein 

30 

at least an NTSC signal subjected to a 3-2 pull- 
down processing in which a relation having a 
motion and a relation having no motion be- 
tween two fields different from each other in 
time occur at intervals of five periods, is input- 35 
ted as the signal source, 
the motion judgement means stores a judge- 
ment result as to whether or not there is a mo- 
tion between the two fields in information stor- 
age means as one-bit information, and 40 
the state shift means shifts the state on the ba- 
sis of five bits stored in the information storage 
means. 

9. A signal processing method comprising: 45 

a motion judgement step in which fields consti- 
tuting a signal source are successively input- 
ted, two fields are compared with each other, 
and it is judged by judgement means whether 50 
or not there is a motion between the two fields; 
and 

a state shift step of shifting a state on the basis 
of a judgement result at the motion judgement 
step and controlling judgement characteristics 55 
of the motion judgement means on the basis of 
the shifted state. 
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